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(57) ABSTRACT 
One embodiment of the present invention is a fuel cell 
component that includes: (a) a membrane structure; (b) a 
fuel electrode disposed on one side of and in contact With the 
membrane structure; (c) an oxidizer electrode disposed on a 
second side of and in contact With the membrane structure; 
and (d) the fuel electrode comprising a fuel distribution 
portion and a fuel electrical connection portion, and the 
oXidiZer electrode comprising an oXidiZer distribution por 
tion and an oXidiZer electrical connection portion; Wherein 
the fuel electrical connection portion is disposed at an angle 
With respect to the fuel distribution portion and the oxidizer 
electrical connection portion is disposed at an angle With 
respect to the oXidiZer distribution portion. 
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FUEL CELL COMPONENTS 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 60/357,929, ?led on Feb. 19, 2002; 
and US. Provisional Application No. 60/383,189, ?led on 
May 24, 2002, both of Which are incorporated herein by 
reference. 

TECHNICAL FIELD OF THE INVENTION 

[0002] One or more embodiments of the present invention 
pertain to a fuel cell. 

BACKGROUND OF THE INVENTION 

[0003] Atypical fuel cell involves a redox process Wherein 
reduction and oxidation processes are spatially separated 
and electrons given off in the reduction process can be 
passed as a current through a load, for example an electric 
motor of a motor vehicle. A Well knoWn example of a fuel 
cell entails use of hydrogen as a fuel for the reduction 
process and oxygen as the oxidiZer for the oxidation process. 
For such fuel cells, a fuel that is readily available and can 
easily be stored, for example, a hydrocarbon such as natural 
gas or methanol, is reformed to provide a hydrogen-rich gas, 
and oxygen may be obtained by use of air. 

[0004] A typical such fuel cell uses a proton exchange 
membrane (“PEM”) as its electrolyte. Such a membrane is 
an electronic insulator, but is an excellent conductor of 
hydrogen ions. An example of one such membrane is a 
copolymeric per?uorocarbon material containing a basic 
unit of ?uorinated carbon chain and a sulphonic acid group 
(there may be variations in the molecular con?gurations of 
this membrane). PEMs are commercially available from a 
number of sources, for example, E. I. DuPont de Nemours 
Company offers a PEM manufactured from a per?uorcarbon 
material under the trademark Na?on. To fabricate a fuel cell, 
a PEM may be coated on both sides With active catalysts (as 
is also Well knoWn, catalysts may also be applied as coatings 
to electrodes), for example in the form of highly dispersed 
metal alloy particles (for example, mostly platinum). Typi 
cally, the catalyst is rough and porous so that a maximum 
surface area of the catalyst can be exposed to the fuel, for 
example, hydrogen or the oxidiZer, for example, oxygen. 

[0005] In practice, in one example of such a fuel cell, 
pressuriZed hydrogen gas (H2) enters the fuel cell on an 
anode side, and is forced through the catalyst by the pres 
sure. Hydrogen molecules react electrochemically in the 
presence of the catalyst by dissociating into hydrogen atoms. 
The hydrogen atoms release electrons and become hydrogen 
ions, i.e., protons (the anode side reaction is: 2H2=>4H++ 
4e‘). The released electrons are conducted through the 
anode, and travel in the form of an electric current that can 
be utiliZed in an external circuit before arriving at a cathode 
side of the fuel cell. The hydrogen ions diffuse through the 
PEM to a cathode side of the fuel. At the same time, 
pressuriZed oxygen gas (O2) enters the fuel cell on the 
cathode side, and is forced through the catalyst by the 
pressure. Oxygen molecules react electrochemically in the 
presence of the catalyst by dissociating into oxygen atoms. 
The oxygen atoms accept electrons from the external circuit. 
Each negatively charged oxygen ion attracts tWo H+ ions 
through the PEM Where they combine to form a Water 
molecule (H2O), thus completing the overall process (the 
cathode side reaction is: O2+4H++4e_=>2H2O). A typical 
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such PEM fuel cell: (a) operates at relatively loW tempera 
tures, from about 70° C. to about 85° C. (the loW tempera 
ture of operation also reduces or eliminates the need for 
thermal insulation to protect personnel or other equipment); 
(b) produces Water that is carried from the back of the 
cathode side of the fuel cell by the oxidiZer gas stream; and 
(c) produces electrical energy Which is the sum of the 
separate half cell reactions occurring in the fuel cell less its 
internal losses (typically about 0.45 to about 0.7 volts D.C. 
under a load). To get this voltage up to a practical level, 
many separate fuel cells are combined to form a fuel cell 
stack Where multiple cells are electrically connected in 
series. The fuel cell stack: (a) is typically enclosed in a 
housing; (b) includes manifolds to direct fuel and oxidiZer to 
the electrodes; and (c) is con?gured to provide cooling either 
by the reactants or by a cooling medium. Also included 
Within a typical such fuel cell stack are current collectors, 
cell-to-cell seals, insulation, piping, and instrumentation. 
The stack, housing, and associated hardWare make up a fuel 
cell module. 

[0006] Some recogniZed advantages of fuel cells are: (a) 
they can poWer cars Without polluting the environment; (b) 
they could enable regions With poorly developed infrastruc 
tures to generate electricity locally; (c) they exhibit high 
ef?ciency When compared to that of conventional combus 
tion engines; and (d) their use might mean breaking depen 
dence on crude oil and other fossil fuels. 

[0007] Although there appear to be economic advantages 
of designs based on fuel cell stacks Which utiliZe bipolar 
plates, this design has various disadvantages Which have 
detracted from its usefulness. For example, if the voltage of 
a single cell in a fuel cell stack declines signi?cantly or fails, 
the entire fuel cell stack (typically held together With tie 
bolts) must be taken out of service, disassembled, and 
repaired. In addition, in such fuel cell stack designs, fuel and 
oxidiZer are directed to the electrodes by means of internal 
manifolds. Cooling for the fuel cell stack is provided either 
by the reactants, natural convection, radiation, and possibly 
by supplemental cooling channels and/or cooling plates. 
Also included in such fuel cell stack designs are current 
collectors, cell-to-cell seals, insulation, piping, and various 
instrumentation for use in monitoring cell performance. 
Such traditional designs are unduly large, cumbersome, and 
quite heavy. 
[0008] In addition, further problems With fuel cells as they 
are produced today are: (a) such fuel cells are expensive; (b) 
they are fabricated utiliZing parts that are dif?cult to machine 
and fabricate; (c) they are dif?cult to assemble (their design 
does not lend itself to automated assembly) and repair; (d) 
their shape or form is limited; (e) they are bulky and heavy; 
and so forth. 

[0009] In light of the above, there is a need in the art for 
a fuel cell and of fabricating a fuel cell that solves one or 
more of the above-identi?ed problems. 

SUMMARY OF THE INVENTION 

[0010] One or more embodiments of the present invention 
satisfy one or more of the above-identi?ed problems in the 
art. In particular, one embodiment of the present invention 
is a fuel cell component that comprises: (a) a membrane 
structure; (b) a fuel electrode disposed on one side of and in 
contact With the membrane structure; (c) an oxidiZer elec 
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trode disposed on a second side of and in contact With the 
membrane structure; and (d) the fuel electrode comprising a 
fuel distribution portion and a fuel electrical connection 
portion, and the oXidiZer electrode comprising an oXidiZer 
distribution portion and an oXidiZer electrical connection 
portion; Wherein the fuel electrical connection portion is 
disposed at an angle With respect to the fuel distribution 
portion and the oXidiZer electrical connection portion is 
disposed at an angle With respect to the oXidiZer distribution 
portion. 

BRIEF DESCRIPTION OF THE DRAWING 

[0011] FIG. 1 shoWs an exploded cross section of a fuel 
cell component that is fabricated in accordance With one or 
more embodiments of the present invention; 

[0012] FIG. 2 shoWs a top vieW of a conducting plate 
shoWn in FIG. 1; 

[0013] FIG. 3 shoWs a cross section of tWo conducting 
plates of the type shoWn in FIG. 2; 

[0014] FIG. 4 shoWs a cross section of one embodiment of 
a conducting plate and case assembly; 

[0015] FIG. 5 shoWs a cross section of another embodi 
ment of a conducting plate and case assembly; 

[0016] FIG. 6 shoWs a cross section of a fuel cell com 
ponent that is fabricated in accordance With one or more 
embodiments of the present invention; 

[0017] FIG. 7 is a top vieW of the fuel cell component 
shoWn in FIG. 6; 

[0018] FIG. 8 shoWs a side vieW of a case for a fuel 
component that is fabricated in accordance With one or more 
embodiments of the present invention; 

[0019] FIG. 9 shoWs a perspective vieW of an assembled 
fuel cell component that is fabricated in accordance With one 
or more embodiments of the present invention; 

[0020] FIG. 10 shoWs a top vieW that illustrates the 
manner in Which fuel cell components like the fuel cell 
component shoWn in FIG. 9 may be connected electrically 
in accordance With one or more embodiments of the present 

invention; 

[0021] FIG. 11 shoWs a top vieW that illustrates the 
manner in Which fuel cell components like the fuel cell 
component shoWn in FIG. 9 may be connected electrically 
in accordance With one or more further embodiments of the 

present invention; 

[0022] FIG. 12 shoWs a top vieW that illustrates the 
manner in Which fuel cell components like the fuel cell 
component shoWn in FIG. 9 may be connected electrically 
in accordance With one or more still further embodiments of 

the present invention to provide angled assemblies; 

[0023] FIG. 13 shoWs a side vieW that illustrates the 
manner in Which fuel cell components like fuel cell com 
ponent shoWn in FIG. 9 may be stacked in accordance With 
one or more embodiments of the present invention; 

[0024] FIG. 14 shoWs a cross section of electrode struc 
tures that are fabricated in accordance With one or more 

embodiments of the present invention, Which electrode 
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structures may be used to fabricate fuel cell components in 
accordance With one or more embodiments of the present 

invention; 
[0025] FIGS. 15-17 shoW various embodiments of the 
present invention Wherein manifolds are utiliZed to provide 
fuel and oXidiZer to fuel cell components; 

[0026] FIG. 18 shoWs a front vieW of an assembly of fuel 
cell components like the fuel cell component shoWn in FIG. 
9; 
[0027] FIG. 19 shoWs a top open vieW of the assembly of 
fuel cell components shoWn in FIG. 18; and 

[0028] FIG. 20 shoWs a side vieW of an assembly of fuel 
cell components like the fuel cell component shoWn in FIG. 
9. 

DETAILED DESCRIPTION 

[0029] FIG. 1 shoWs an exploded cross section of fuel cell 
component 100 that is fabricated in accordance With one or 
more embodiments of the present invention. As shoWn in 
FIG. 1, case 10 is a container that may be fabricated from, 
for eXample and Without limitation, plastic, polysulfoam, 
metal, ceramic, and so forth. Dotted line 15 of case 10 
indicates a ?rst recess that is suitable for holding conductor 
plate 20 and dotted line 17 of case 10 indicates a second 
recess that is suitable for holding at least a portion of: (a) 
membrane 30 or (b) a frame that holds at least a portion of 
membrane 30. In accordance With one or more embodiments 

of the present invention, case 10 may be fabricated by 
molding plastic or ceramic in accordance With any one of a 
number of methods that are Well knoWn to those of ordinary 
skill in the art. In accordance With one or more further 
embodiments of the present invention, case 10 may be 
fabricated by stamping plastic or metal in accordance With 
any one of a number of methods that are Well knoWn to those 
of ordinary skill in the art. In accordance With one or more 
still further embodiments of the present invention, case 10 
may be fabricated by forming an appropriate shape in a ?rst 
material such as a metal, and by coating the shape With a 
second material such as a plastic or ceramic in accordance 
With any one of a number of methods that are Well knoWn 
to those of ordinary skill in the art. As one can readily 
appreciate, a frame for holding membrane 30 may be 
fabricated using the same types of materials and using the 
same types of fabrication techniques described above for use 
in fabricating case 10. 

[0030] Conducting plate 20 has at least an electrically 
conducting surface that may be fabricated from an electri 
cally conductive material such as, for eXample and Without 
limitation, metal, metal plated material, conductive ceramic, 
conductive epoXy, and so forth. For eXample, conducting 
plate 20 may be fabricated from gold, platinum, silver, 
nickel, nickel alloy such as, for eXample and Without limi 
tation, nickel-chrome and nickel-aluminum, suitable metal 
or metals from Groups 8-11 of the Periodic Table, or an 
electrically conductive coating such as, for eXample and 
Without limitation, gold ?ashing. The thickness of the con 
ductive surface of conducting plate 20 Will be determined by 
resistance provided by a particular design. For eXample and 
Without limitation, conducting plate 20 may be fabricated 
from copper Which is gold plated With a 2 micron thick layer 
of gold. As Will be described beloW in conjunction With FIG. 
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2, in accordance With one or more embodiments of the 
present invention, at least a portion of a surface of conduct 
ing plate 20 Which faces membrane 30 has grooves or 
channels fabricated therein to facilitate the How of fuel or 
oxidiZer therethrough. 

[0031] Membrane 30 is, for example and Without limita 
tion, a proton exchange membrane such as a per?uorinated 
sulfonic acid copolymer that is available from E. I. DuPont 
de Nemours Company under the trademark Na?on; a per 
?uorocarbon copolymer such as those available from DoW 
Chemicals Company; any material that is characteriZed, in 
such an application, by a high conductivity for hydrogen 
ions or hydronium ions H3O+ like those available from the 
Celanese Corporation; and any one of many other examples 
that are Well knoWn to those of ordinary skill in the art. It 
should be appreciated that it is Within the spirit of the present 
invention that one or more embodiments exist Which utiliZe 
any kind of membrane that may serve in fabricating a fuel 
cell. In the cross section shoWn in FIG. 1, conducting plate 
40 and case 50 are similar to or the same as conducting plate 
20 and case 10, respectively, described above. 

[0032] As is Well knoWn, anode and cathode fuel cell 
reduction and oxidation reactions require catalysts to pro 
ceed at useful rates. As such, commercial PEMs typically 
include, or can be coated, With thin catalyst layers that are 
disposed on a ?rst electrode catalyst side and a second 
electrode catalyst side of the PEM. In some embodiments 
catalyst layers are bonded to the PEM, and in further 
embodiments catalyst layers are coated or bonded to sur 
faces of conducting plates 20 and 40. Various materials are 
suitable for forming such catalyst layers. These materials 
include, for example and Without limitation, iridium, plati 
num, platinum With carbon black, palladium, ruthenium, 
ruthenium With carbon black, platinum-ruthenium, sele 
nium, rubidium, rhenium, samarium, and so forth. HoWever, 
in order to save the cost of expensive noble metals, it is 
possible to use non-noble metal based alloys such as for 
example Ni, Fe or C0 and to coat them With noble metals by 
common electrochemical or chemical processes. Other suit 
able catalytic materials include nonmetals, (for example, 
electronically conducting mixed oxides With a spinel or 
perovskite structure). According to one embodiment, the 
hydrogen electrode catalyst is platinum, and the oxygen 
electrode catalyst is either platinum or another oxygen 
reducing catalyst (for example and Without limitation, a 
macrocyclic chelate compound). Additionally, in accordance 
With one or more embodiments of the present invention, an 
electrolyte deposit is permeable to the fuel, the oxidiZer, and 
the products of the reaction betWeen the fuel and the 
oxidiZer. And, in accordance With one or more further 
embodiments of the present invention, member 30 is a solid 
electrolyte that is capable of being made in very thin layers, 
often beloW one micrometer in thickness. 

[0033] As indicated by FIG. 1, fuel cell component 100 is 
fabricated in halves, much like a clam shell. Then the halves 
of the cell are brought together and held in place utiliZing 
any one of a number of attachment mechanisms such as, for 
example, and Without limitation, adhesives, screWs, rivets, 
ultrasonic Welds, hot pressing, locking tabs, and so forth. 

[0034] FIG. 2 shoWs a top vieW of conducting plate 20 
described above With respect to FIG. 1. As shoWn in FIG. 
2, conducting plate 20 has substantially parallel grooves 60 
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extending across the face thereof. The grooves serve as How 
channels for fuel such as, for example and Without limita 
tion, hydrogen gas to help disperse the fuel substantially 
uniformly (grooves in similarly constructed conducting 
plate 40 serve as How channels for oxidiZers such as, for 
example and Without limitation, oxygen or air to help 
disperse the oxidiZer substantially uniformly). Although 
grooves 60 are shoWn as substantially parallel lines, they 
may be formed as channels that are arrayed in any design, 
pattern, or morphology that provides adequate How of fuel 
(or oxidiZer in the case of conducting plate 40) suf?cient to 
provide the required energy output for a fuel cell fabricated 
from such a component. Grooves 60 may formed, for 
example and Without limitation, by acid etching, sandblast 
ing, or knurling the conductive surface of conducting plate 
20 to provide passageWays for the fuel (or oxidiZer in the 
case of conducting plate 40). Alternatively, conducting plate 
20 may be fabricated in a stamping process. In accordance 
With one or more embodiments of the present invention, the 
sides of grooves 60 may be perpendicular to the surface of 
conducting plate 20 or they may be disposed at an angle to 
the surface of conducting plate 20, for example and Without 
limitation, an angle from 2 degrees to 45 degrees. In 
accordance With one or more embodiments of the present 
invention, grooves 60 are close together, on the order of 
0.005 inch or so, and are fabricated from an electrically 
conductive material. Grooves 60 in conducting plate 20 (and 
conducting plate 40) enable fuel (or oxidiZer in the case of 
conducting plate 40) to How and contact membrane 30, 
Which membrane 30 contacts conducting plates 20 and 40 
When fuel cell component 100 is assembled. In accordance 
With one or more embodiments of the present invention, 
conducting plates 20 and 40 are fabricated as described 
above, and then cases 10 and 50 are formed by injected 
molding about conducting plates 20 and 40, respectively. In 
accordance With one or more embodiments of the present 
invention, conducting plate 20 may be fabricated as a part of 
case 10 or fabricated as one piece into case 10. Lastly, FIG. 
2 shoWs electrical conductor connectors 61 and 62 of 
conducting plate 20, the con?guration of Which electrical 
conductor connectors 61 and 62 Will be described in detail 
beloW in conjunction With FIG. 3. 

[0035] One or more further embodiments of the present 
invention are directed to address a Well knoWn problem. In 
solid polymer fuel cells Which employ an ion exchange 
membrane, the Water content of the membrane affects the 
performance of the fuel cell. For example, the ion conduc 
tivity of the membrane generally increases as the Water 
content or hydration of the membrane increases. Therefore 
it is desirable to maintain a suf?ciently high level of hydra 
tion in the membrane during fuel cell operation. For this 
reason, reactant streams are typically humidi?ed prior to 
introducing them into electrochemically active regions of 
the fuel cell. Since the fuel cell produces Water, this Water 
may be used to moisten membrane 30. Moistening mem 
brane 30 by the customarily employed manner has a draW 
back, hoWever, in that, particularly during the start-up phase 
of the fuel cell system, no Water has been produced at that 
time. Nevertheless, even at that time it is necessary to 
moisten membrane 30 of the fuel cell to prevent damage. In 
addition, the capacity of reactant gases to absorb Water vapor 
varies signi?cantly With changes in temperature and pres 
sure. Therefore, it is preferred to humidify the reactant gas 
streams at or as near as possible to the operating temperature 
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and pressure Within the fuel cell. If the reactant gas is 
humidi?ed at a temperature higher than the fuel cell oper 
ating temperature, this can result in condensation of liquid 
Water When humidi?ed reactant gas enters the fuel cell. 
Condensation may cause ?ooding in the electrodes Which 
may detrimentally affect fuel cell performance. Conversely, 
if the reactant gas stream is humidi?ed at a temperature 
loWer than the fuel cell operating temperature, the reduced 
Water vapor content in the reactant gas stream could result 
in membrane dehydration and damage to the membrane. 

[0036] In accordance With one or more further embodi 
ments of the present invention, conducting plate 20 
described above may have grooves 60 coated With a con 
ductive hydrophobic material, Which hydrophobic material 
contacts membrane 30 When fuel cell component 100 is 
assembled. Advantageously, the hydrophobic material oper 
ates to keep membrane 30 moist so that the need for 
humidi?cation is reduced or eliminated. As a result, the 
complexity and cost of a fuel cell fabricated utiliZing such an 
assembly is greatly reduced. In accordance With one or more 
still further embodiments of the present invention, the back 
side of conducting plate 20 may be coated With a hydrophilic 
material. Advantageously such a hydrophilic material helps 
to keep moisture aWay from the conductor plate. Hydropho 
bic and hydrophilic membranes that are suitable for fabri 
cating one or more embodiments of the present invention are 
available from Pall Corporation of East Hills, NY; Sefar 
America, Inc. of DepeW, N.Y.; Celgard, Inc.; Porvair, Inc.; 
and W. L. Gore & Assoc. 

[0037] FIG. 3 shoWs a cross section of conducting plates 
20 and 40. As shoWn in FIG. 3, conducting plate 20 
comprises: (a) Wing 61 having at least a conducting surface 
that makes an angle 0 With respect to a surface of grooved 
portion 65; (b) Wing 62 having at least a conducting surface 
that also makes an angle 0 With respect to the surface of 
grooved portion 65; and (c) connector 63 having at least a 
conducting surface. As further shoWn in FIG. 3, conducting 
plate 40 comprises: (a) Wing 71 having at least a conducting 
surface that makes an angle 4) With respect to a surface of 
grooved portion 75; (b) Wing 72 having at least a conducting 
surface that also makes an angle 4) With respect to the surface 
of grooved portion 75; and (c) connector 73 having at least 
a conducting surface. In accordance With one or more 

embodiments of the present invention, Wings 61 and 62 form 
electrodes for conducting plate 20, and Wings 71 and 72 
form electrodes for conducting plate 40. In accordance With 
one embodiment of the present invention 0 and q) are equal 
to 30°:10°. 

[0038] FIG. 4 shoWs a cross section of conducting plates 
20 and 40 shoWn in FIG. 3 Wherein cases 10 and 50 have 
been fabricated in accordance With one or more embodi 
ments of the present invention With protrusions 110, 111 and 
150, 151 that provide structural support for conducting 
plates 20 and 40, respectively. As one can readily appreciate 
from FIG. 4, When fuel cell component 100 is assembled, 
the electrodes at the opposing ends of conducting plates 20 
and 40 are arranged in the form of dovetails. Further, in 
accordance With one or more embodiments of the present 
invention, as Will be described in detail beloW, such fuel cell 
components may be stacked by sliding one end of an 
electrode pair into an opposing end of an electrode pair in a 
dovetail arrangement. Alternatively, in accordance With one 
or more embodiments of the present invention, When fuel 
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cell component 100 is assembled, fuel cell components may 
be stacked in any one of a number of con?gurations such as, 
for example and Without limitation, and as Will be described 
in detail beloW, by sliding one end of an appropriate inter 
connector into opposing ends of electrode pairs in a dovetail 
arrangement. Cases 10 and 50 having protrusions like those 
shoWn in FIG. 4 may be fabricated in accordance With any 
one of a number of methods that are Well knoWn to those of 
ordinary skill in the art. 

[0039] FIG. 5 shoWs a cross section conducting plates 20 
and 40 shoWn in FIG. 3 Wherein cases 10 and 50 have been 
fabricated in accordance With one or more embodiments of 
the present invention With protrusions 210, 211 and 250, 251 
that provide structural support for conducting plates 20 and 
40, respectively. In accordance With one or more embodi 
ments of the present invention, When fuel cell component 
100 is assembled, fuel cell components may be stacked in 
any one of a number of con?gurations such as, for example 
and Without limitation, and as Will be described in detail 
beloW, by sliding one end of an appropriate interconnector 
into opposing ends of electrode pairs in a dovetail arrange 
ment. Cases 10 and 50 having protrusions like those shoWn 
in FIG. 5 may be fabricated in accordance With any one of 
a number of methods that are Well knoWn to those of 
ordinary skill in the art. 

[0040] FIG. 6 shoWs a cross section of fuel cell compo 
nent 100 Which shoWs: (a) end 210 of case 10 that admits 
fuel into fuel cell component 100; (b) end 211 of case 10 that 
exhausts spent fuel from fuel cell component 100; (c) end 
250 of case 50 that admits oxidiZer into fuel cell component 
100; and (d) end 251 of case 50 that exhausts spent fuel and 
oxidation reactants from fuel cell component 100. For 
example, as shoWn in FIG. 6, ends 210 and 250 include 
channels that funnel fuel (for example and Without limita 
tion, hydrogen gas) into ?oW channels in conducting plate 
20 and oxidiZer (for example and Without limitation, air) into 
?oW channels in conducting plate 40, respectively. In accor 
dance With one or more such embodiments, appropriate 
channels (for example and Without limitation, slots or holes) 
may be fabricated in ends 210, 211, 250 and 251 of cases 10 
and 50, respectively, in accordance With any one of a number 
of methods that are Well knoWn to those of ordinary skill in 
the art such as, for example and Without limitation, injection 
molding plastic. In accordance With one or more further 
embodiments of the present invention, ends of conducting 
plates 20 and 40 may be shaped, for example and Without 
limitation, by being bent at an angle, to line portions of one 
or more of the channels in ends 210, 211, 250 and 251. 

[0041] FIG. 7 is a top vieW of fuel cell component 100 
Which shoWs ends 210 and 250 of cases 10 and 50, respec 
tively. As Will described beloW, appropriate input manifolds 
connect to ends 210 and 250 of cases 10 and 50, respec 
tively, to provide a mechanism to admit fuel and oxidiZer, 
respectively, into fuel cell assembly 100. As one can readily 
appreciate, appropriate manifolds may also be used to con 
nect to ends 211 and 251 of cases 10 and 50, respectively, to 
provide a mechanism to output excess fuel and oxidiZer, 
respectively, and reactant from fuel cell assembly 100. 
Further, as Will be described in detail beloW, a reactant such 
as, for example and Without limitation, Water may be chan 
neled by the exhaust manifold to a reservoir to be stored or 
disposed of to prevent the build up of the reactant Within fuel 
cell assembly 100. 
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[0042] FIG. 8 shows a side vieW of case 10 in an embodi 
ment wherein conducting plate 20 is molded into case 10. 
FIG. 8 shows a position of frame 175 (frame 175 holds 
membrane 30) With respect to case 10. In accordance With 
one or more embodiments of the present invention, frame 
175 is molded as a portion of case 10, and in accordance 
With one or more further embodiments of the present inven 
tion, frame 175 is manufactured as a separate part. When 
frame 175 is manufactured as a separate part, it may be 
affixed to case 10 by any one of a number of methods that 
are Well knoWn to those of ordinary skill in the art such as, 
for example, and Without limitation, by placement in a 
recess, by insert molding, and so forth. FIG. 8 further shoWs 
O-rings 185 and 195 that are used to seal a manifold to input 
and output ends of fuel cell component 100, respectively. 

[0043] FIG. 9 shoWs a perspective vieW of assembled fuel 
cell component 100. The description given above referred to 
a particular side of fuel cell component 100 being used to 
input fuel (the electrodes associated With this side, the 
anode, having a negative electrical polarity) and the other 
side to input oXidiZer (the electrodes associated With this 
side, the cathode, having a plus electrical polarity). HoW 
ever, it should be clear that a fuel cell component like fuel 
cell component 100 may be fabricated Where the sides are 
reversed to produce a “mirror image” fuel cell component. 
For eXample, referring to FIG. 9, assume that the left hand 
side of fuel cell component 100 is utiliZed to input fuel and 
the right hand side of fuel cell component 100 is utiliZed to 
input oXidiZer. In such a case the electrodes on the left hand 
side of such a fuel cell component Would have a negative 
polarity and the electrodes on the right hand side of such a 
fuel cell component Would have a positive polarity. For a 
“mirror image” fuel cell component, assume that the left 
hand side is utiliZed to input oXidiZer and the right hand side 
is utiliZed to input fuel. In such a case, the electrodes on the 
left hand side of such a “mirror image” fuel cell component 
Would have a positive polarity and the electrodes on the right 
hand side of such a “mirror image” fuel cell component 
Would have a negative polarity. 

[0044] FIG. 10 shoWs a top vieW that illustrates the 
manner in Which fuel cell components like fuel cell com 
ponent 100 shoWn in FIG. 9 may be connected electrically 
in accordance With one or more embodiments of the present 
invention (a depiction of lines separating halves of each fuel 
cell component has been omitted for ease of understanding 
the embodiment). As shoWn in FIG. 10, fuel cell compo 
nents 1001 to 100n are stacked in a side by side fashion. 
Manifold and fuel cell component assembly support 370 
having inlet ports 371 and 372 for fuel and oXidiZer, respec 
tively, Will be described in more detail beloW. As shoWn in 
FIG. 10, electrical connector 380 having dovetail joints 
interconnects the cathodes of fuel cell components fuel cell 
components 1001 to 100D and electrical connector 381 hav 
ing dovetail joints interconnects the anodes of fuel cell 
components 1001 to 100m. Terminals 382 and 383 of elec 
trical connectors 380 and 381, respectively, provide connec 
tors for use in making electrical connection to eXternal 
circuits. It should be clear to those of ordinary skill in the art 
that the electrical connections among fuel cell components 
1001 to 100n could be in series or in parallel depending upon 
the internal con?guration of electrical connectors 380 and 
381. Further, various alternative electrical connections could 
be made utiliZing “mirror image” fuel cell components 
described above for all or some of fuel cell components 1001 
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to 100m. Portions of electrical connectors 380 and 381 that 
interconnect to the cathode and anode, respectively of fuel 
cell components 1001 to 100,, respectively, may be fabri 
cated from any one of a number of suitable conducting 
materials that are Well knoWn to those of ordinary skill in the 
art such as, for eXample and Without limitation, copper. Note 
that individual fuel cell components shoWn in FIG. 10 may 
be repaired by sliding an individual fuel cell component out 
of electrical connectors 380 and 381, and by sliding a neW 
or repaired fuel cell component in its place. In accordance 
With one or more embodiments of the present invention, the 
dovetail joints of electrical connectors 380 and 381 could be 
spring loaded in accordance With any one of a number of 
methods that are Well knoWn to those of ordinary skill in the 
art. Alternatively, electrical connectors 380 and 381 could be 
fabricated using a type of connector in a dupleX receptacle 
for plugging a lamp into a Wall or outlet, and so forth. Lastly, 
further fuel components may be connected by fabricating 
one or more of electrical connectors 380 and 381 to have 
dovetail connectors on the backside thereof. 

[0045] FIG. 11 shoWs a top vieW that illustrates the 
manner in Which fuel cell components like fuel cell com 
ponent 100 shoWn in FIG. 9 may be connected electrically 
in accordance With one or more further embodiments of the 
present invention (a depiction of lines separating halves of 
each fuel cell component has been omitted for ease of 
understanding the embodiment). A manifold for fuel and 
oXidiZer inlet and output ports has been omitted for ease of 
understanding the embodiment. As shoWn in FIG. 11, 
bracket 390 encloses fuel cell components 4001 to 400,, fuel 
cell components 4011 to 401m, and electrical connectors 391 
and 392. Electrical connectors 391 and 392 are like electrical 
connectors 380 and 381 shoWn in FIG. 10. In addition, fuel 
cell components 4001 to 400n are connected directly to fuel 
cell components 4011 to 401n by use of the dovetail joints 
disposed in each one (for eXample, refer to FIG. 9). As Was 
also the case for the embodiment shoWn in FIG. 10, indi 
vidual fuel cell components shoWn in FIG. 11 may be 
repaired by sliding an individual fuel cell component out of 
electrical connectors 391 or 392 and the fuel cell component 
to Which it is connected, and by sliding a neW or repaired 
fuel cell component in its place. 

[0046] FIG. 12 shoWs a top vieW that illustrates the 
manner in Which fuel cell components like fuel cell com 
ponent 100 shoWn in FIG. 9 may be connected electrically 
in accordance With one or more still further embodiments of 
the present invention to provide angled assemblies (a depic 
tion of lines separating halves of each fuel cell component 
has been omitted for ease of understanding the embodi 
ment). A manifold for fuel and oXidiZer inlet and output 
ports has been omitted for ease of understanding the 
embodiment. Although fuel cell component 400 and fuel cell 
component 401 are assembled so they are disposed at right 
angles to each other, it should readily be appreciated that 
they may be assembled at any one of a number of angles so 
that a fuel cell component may assume various shapes and 
con?gurations. Other than the shape of electrical connector 
412, it may be fabricated like electrical connectors 380 and 
381 of FIG. 10 and electrical connectors 390 and 391 of 
FIG. 11. It should also be understood that electrical con 
nector 412 could also be fabricated to pivot or to be set at 
any angle. Thus, although FIG. 12 shoWs a fuel cell com 
ponent assembly of tWo fuel cell components, further 
embodiments include assemblages of multiplicities of fuel 
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cell components, for example and Without limitation, a ?rst 
assemblage like that shown in FIG. 10 or 11 that is con 
nected to a second assemblage like that shoWn in FIGS. 10 
and 11, Wherein the ?rst and second assemblages are 
disposed at an angle. Advantageously, embodiments like that 
shoWn in FIG. 12 enable fuel cells to be con?gured to 
conform to small spaces. 

[0047] FIG. 13 shoWs a side vieW that illustrates the 
manner in Which fuel cell components like fuel cell com 
ponent 100 shoWn in FIG. 9 may be stacked in accordance 
With one or more embodiments of the present invention. As 
shoWn in FIG. 13, fuel and oXidiZer outputs contained in 
output portion 341 of the case of fuel cell component 301 are 
abutted to fuel and oXidiZer inputs contained in input portion 
342 of the case of fuel cell component 302. Holes 330 and 
331 shoWn in phantom enable the cells to be held against 
each other using, for eXample and Without limitation screWs 
or threaded rods. As further shoWn in FIG. 13, O-rings 310 
and 311 serve, together With sealing collar 320, to maintain 
the integrity of the cell-to-cell connection. Collar 320 may 
be fabricated utiliZing any one of a number of methods that 
are Well knoWn to those of ordinary skill in the art. To form 
the complete fuel cell component assembly: (a) an input 
manifold (such as those described herein) is affixed to input 
portion 340 of the case of fuel cell component 301; (b) an 
output manifold (such as those described herein) is affixed to 
output portion 343 of the case of fuel cell component 302; 
and (c) electrical connectors (such as those described herein) 
are affixed to the cathode and anode terminals, respectively, 
of fuel cell components 301 and 302. 

[0048] FIG. 14 shoWs a cross section of electrode struc 
tures 500 and 600 that are fabricated in accordance With one 
or more embodiments of the present invention, Which elec 
trode structures may be used to fabricate fuel cell compo 
nents in accordance With one or more embodiments of the 
present invention. As shoWn in FIG. 14, electrode structure 
500 comprises: (a) substantially planar section 565 having at 
least a conducting surface; (b) Wing 561 having at least a 
conducting surface that makes an angle 0 With respect to a 
surface of section 565; (c) connector 562 having at least a 
conducting surface; (d) Wing 564 having at least a conduct 
ing surface that also makes an angle 0 With respect to the 
surface of section 565; and (e) connector 563 having at least 
a conducting surface. As further shoWn in FIG. 14, electrode 
structure 600 comprises: (a) substantially planar section 665 
having at least a conducting surface; (b) Wing 661 having at 
least a conducting surface that makes an angle 4) With respect 
to a surface of section 665; (c) connector 662 having at least 
a conducting surface; (d) Wing 664 having at least a con 
ducting surface that also makes an angle 4) With respect to the 
surface of section 665; and (e) connector 663 having at least 
a conducting surface. In accordance With one or more 
embodiments of the present invention, Wings 561 and 564 
form electrodes for conducting plate 500 in much the same 
Way as Wings 61 and 62 form electrodes for conducting plate 
20 shoWn in FIG. 3, and Wings 571 and 574 form electrodes 
for conducting plate 600 in much the same Way as Wings 71 
and 72 form electrodes for conducting plate 40 shoWn in 
FIG. 3. In accordance With one embodiment of the present 
invention 0 and q) are 30°:10°. 

[0049] Ends of electrode structures 500 and 600 may be 
shaped, for eXample and Without limitation, by being bent at 
an angle, to line portions of one or more of channels in ends 
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of cases like those formed in ends 210, 211, 250 and 251 of 
cases 10 and 50 described in conjunction With FIG. 6 above. 

[0050] As further shoWn in FIG. 14, electrode structures 
500 and 600 include regions through Which fuel and oXidiZer 
?oW, respectively, and Which regions are ?lled With con 
ductive materials 567 and 667, respectively. When a fuel cell 
component is fabricated to include electrode structure 500 
and/or electrode structure 600, conductive material 567 
and/or conductive material 667 contacts membrane 30. 
Electrode structures 500 and 600 may be included in cases 
to form fuel cell components in much the same manner as 
Was described above With respect to conducting plates 20 
and 40. In addition, fuel cell components fabricated to 
include electrode structure 500 and/or electrode structure 
600 may be stacked and assembled in the same manner as 
Was described above. Electrode structures 500 and 600 may 
be fabricated utiliZing gold, platinum, silver, nickel, nickel 
alloy such as nickel-chrome and nickel-aluminum, suitable 
metal or metals from Groups 8-11 of the Periodic Table, or 
an electrically conducting coating such as, for eXample and 
Without limitation, gold ?ashing. Conductive materials 567 
and 667 may include any one of a number of porous 
conductive materials that are Well knoWn to those of ordi 
nary skill in the art such as, for eXample and Without 
limitation, conductive fabrics, conductive Wools, conductive 
meshes, and the like. It should also be noted that in accor 
dance With one or more further embodiments of the present 
invention, electrode structure 500 and/or 600 could have a 
front surface, i.e., a surface closer to a membrane When a 
fuel cell component is assembled, that is coated With a 
hydrophobic material as Was disclosed above, and a back 
surface that is coated With a hydrophilic material as Was 
discussed above. 

[0051] FIGS. 15-17 shoW various embodiments of the 
present invention Wherein manifolds are utiliZed to provide 
fuel and oXidiZer to fuel cell components, for eXample and 
Without limitation, like fuel cell component 100 shoWn in 
FIG. 9 (a depiction of lines separating halves of each fuel 
cell component has been omitted for ease of understanding 
the embodiments). As shoWn in FIG. 15, input manifold 800 
is sealed to fuel cell component 100 utiliZing a sealer 
comprised of, for eXample and Without limitation, O-rings 
825 and 827. Channels 801 and 802 in input manifold 800 
provide a mechanism for supplying fuel (in gaseous or liquid 
form) and oXidiZer (in gaseous or liquid form), respectively, 
as input to fuel cell component 100. Similarly, output 
manifold 810 is sealed to fuel cell component 100 utiliZing 
a sealer comprised of, for eXample and Without limitation, 
O-rings. Channels 811 and 812 in output manifold 810 
provide a mechanism for eXhausting spent fuel (in gaseous 
or liquid form) and oXidiZer (in gaseous or liquid form) as 
Well as reactants that are output, respectively, from fuel cell 
component 100. Manifolds 800 and 810 may be fabricated 
from plastics, ceramics, metals, and so forth, and are siZed 
so that fuel cell component 100 can snap into manifolds 800 
and 810. Manifolds 800 and 810 are attached to fuel cell 
component by fasteners, such as, for eXample and Without 
limitation, screWs. In addition, channels 811 and 812 are 
designed to be sufficiently large so that all the reactant can 
be exhausted from fuel cell component 100 While operating 
under maXimum input. In accordance With one or more 
embodiments of the present invention, Whenever fuel cell 
components are assembled into a stack to form a fuel cell 
component assembly, the fuel cell components are oriented 
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vertically so that reactants such as, for example and Without 
limitation, Water may run out of the cell, thereby minimizing 
corrosion. In accordance With one or more further embodi 
ments of the present invention, the Water may be captured 
and used, for example and Without limitation, as at least a 
part of a supply of liquid coolant. 

[0052] As shoWn in FIG. 16, input manifold 850 is sealed 
to fuel cell component 100 utilizing a sealer comprised of, 
for example and Without limitation, O-rings. Channels 851 
and 852 in input manifold 850 provide a mechanism for 
supplying fuel (in gaseous or liquid form) and oxidiZer (in 
gaseous or liquid form), respectively, as input to fuel cell 
component 100. Similarly, output manifold 860 is sealed to 
fuel cell component 100 utiliZing a sealer comprised of, for 
example and Without limitation, O-rings. Channels 861 and 
862 in output manifold 860 provide a mechanism for 
exhausting spent fuel (in gaseous or liquid form) and oxi 
diZer (in gaseous or liquid form) as Well as reactants that are 
output, respectively, from fuel cell component 100. Mani 
folds 850 and 860 may be fabricated from plastics, ceramics, 
metals, and so forth, and are siZed so that fuel cell compo 
nent 100 can snap into manifolds 850 and 860. Manifolds 
850 and 860 are attached to fuel cell component by fasten 
ers, such as, for example and Without limitation, screWs. In 
addition, channels 861 and 862 are designed to be suffi 
ciently large so that all the reactant can be exhausted from 
fuel cell component 100 While operating under maximum 
input. In accordance With one or more embodiments of the 
present invention, Whenever fuel cell components are 
assembled into a stack to form a fuel cell component 
assembly, the fuel cell components are oriented vertically so 
that reactants such as, for example and Without limitation, 
Water may run out of the cell, thereby minimiZing corrosion. 

[0053] As shoWn in FIG. 17, input manifold 870 is sealed 
to fuel cell component 100 utiliZing a sealer comprised of, 
for example and Without limitation, O-rings. Channels 871 
and 872 in input manifold 870 provide a mechanism for 
supplying fuel (in gaseous or liquid form) and oxidiZer (in 
gaseous or liquid form), respectively, as input to fuel cell 
component 100. Similarly, output manifold 880 is sealed to 
fuel cell component 100 utiliZing a sealer comprised of, for 
example and Without limitation, O-rings. Channels 881 and 
882 in output manifold 880 provide a mechanism for 
exhausting spent fuel (in gaseous or liquid form) and oxi 
diZer (in gaseous or liquid form) as Well as reactants that are 
output, respectively, from fuel cell component 100. Mani 
folds 870 and 880 may be fabricated from plastics, ceramics, 
metals, and so forth, and are siZed so that fuel cell compo 
nent 100 can snap into manifolds 870 and 880. Manifolds 
870 and 880 are attached to fuel cell component by fasten 
ers, such as, for example and Without limitation, screWs. In 
addition, channels 881 and 882 are designed to be suffi 
ciently large so that all the reactant can be exhausted from 
fuel cell component 100 While operating under maximum 
inputs. In accordance With one or more embodiments of the 
present invention, Whenever fuel cell components are 
assembled into a stack to form a fuel cell component 
assembly, the fuel cell components are oriented vertically so 
that reactants such as, for example and Without limitation, 
Water may run out of the cell, thereby minimiZing corrosion. 

[0054] FIG. 18 shoWs a front vieW of an assembly of fuel 
cell components 950 like fuel cell component 100 shoWn in 
FIG. 9. FIG. 18 illustrates one embodiment of a manifold 
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for holding fuel cell components together in an assembly. As 
shoWn in FIG. 18, input manifold 900 includes fuel gas or 
liquid input port 902, and oxidiZer gas or liquid input port 
901. As further shoWn in FIG. 18, output manifold 915 
includes gas and liquid output port 903. Input manifold 900 
and output manifold 915 may be fabricated from plastic, 
metal, ceramic, and the like. Dotted lines 905 and 906 shoW 
holes in a fuel cell component that is attached to input 
manifold 900 and output manifold 915. Further, clamps, 
latches, hooks, snaps, and so forth could also be used to 
attached a fuel cell component to input manifold 900 and 
output manifold 915. In accordance With one or more 
embodiments of the present invention, various ones of the 
fuel cell components may be affixed to a manifold by sliding 
or snapping into grooves in the manifold. In alternative 
embodiments, the fuel cell components could be affixed in 
such grooves, for example and Without limitation, by glue. 
Thus, in accordance With one or more embodiments of the 
present invention, fuel cell components may be affixed to the 
manifold in groups, for example, of ten. Note that in one or 
more further embodiments of the present invention, the 
manifold shoWn in FIG. 19 might have alternate routing of 
fuel and oxidiZer When one or more of the fuel cell com 
ponents in an assembly Were “mirror image” fuel cell 
components described above. Lastly, it should be appreci 
ated that one or more embodiments of the present invention 
include a manifold that can feed fuel cell components 
arranged on either side of input manifold 900. For example, 
in such embodiments, one might utiliZe tWo output mani 
folds. 

[0055] FIG. 19 shoWs a top open vieW of the assembly of 
fuel cell components shoWn in FIG. 18. As shoWn in FIG. 
19, fuel gas or liquid input port 902 of input manifold 900 
is connected to fuel gas or liquid input ports of fuel cell 
component manifolds 9051-9051,, for example and Without 
limitation, like those shoWn in FIGS. 15-17 and oxidiZer gas 
or liquid input port 901 of input manifold 900 is connected 
to oxidiZer gas or liquid input ports of fuel cell component 
manifolds 9051-9051“, for example and Without limitation, 
like those shoWn in FIGS. 15-17. 

[0056] FIG. 20 shoWs a side vieW of an assembly of fuel 
cell components like fuel cell component 100 shoWn in FIG. 
9. FIG. 20 illustrates one embodiment of a manifold for 
holding fuel cell components together in an assembly. As 
shoWn in FIG. 20, input manifold 980 includes fuel gas or 
liquid input port 982, and oxidiZer gas or liquid input port 
981. As further shoWn in FIG. 20, output manifold 995 
includes gas and liquid output port 983. Input manifold 980 
and output manifold 995 may be fabricated from plastic, 
metal, ceramic, and the like. Connector 991 is attached to 
input manifold 980 and output manifold 995. Connector 991 
is attached to the fuel cell components by attachment 
mechanisms such as, for example and Without limitation, 
screWs, clamps, latches, hooks, snaps, and so forth. 

[0057] Although various embodiments of the present 
invention Were described using hydrogen as a fuel and 
oxygen as an oxidiZer, embodiments of the present invention 
are not limited thereby. In particular, one or more embodi 
ments of the present invention include hydrogen produced, 
for example and Without limitation, by a fuel reformer 
utiliZing any hydrocarbon fuel from natural gas to methanol, 
including even gasoline. Further, the oxidiZer could be 
oxygen or air. In fact, in principle, the fuel and oxidiZer 



US 2003/0219641 A1 

could be any gas or liquid that may serve to provide an 
appropriate electrochemical reduction-oxidation process. 
Thus, one or more embodiments of the present invention 
include fuel cell components used in a liquid fuel cell. 

[0058] A fuel cell assembly that utiliZes a fuel cell com 
ponent and/or stacks thereof that are fabricated in accor 
dance With one or more embodiments of the present inven 
tion Would further comprise a fuel source and an oxidiZer 
source like those described above. As is further Well knoWn, 
the fuel and oxidiZer source can comprise a fuel pump and 
an oxidiZer pump for pumping, for example and Without 
limitation, hydrogen and air, respectively, at various pres 
sures, for example, and Without limitation, at about or beloW 
50 PSI. In a particular application, there Will be a trade-off 
betWeen the energy and ?nancial cost associated With, for 
example and Without limitation, compressing air to higher 
pressures and improved performance. Because a PEM fuel 
cell uses a solid electrolyte, a signi?cant pressure differential 
can be maintained across the electrolyte. This enables opera 
tion of the PEM fuel cell With loW pressure fuel and higher 
pressure air, if desired, to optimiZe performance. 

[0059] One or more embodiments of the present invention 
may also be utiliZed for an acid fuel (for example and 
Without limitation, a Water solution comprising acid) or an 
organic fuel (for example and Without limitation, methanol). 
For example, a pump Would be provided for pumping an 
acid-fuel solution into an anode chamber of the fuel cell 
component, While an oxygen or air compressor provides 
oxygen or air into a cathode chamber. Carbon dioxide 
formed in the anode compartment Would be exhausted by an 
exit manifold, and the fuel solution could be re-circulated. 
To the acid-fuel solution it is possible to add a soluble 
catalyst such as, for example and Without limitation, a 
macrocyclic complex of nickel, cobalt or iron. Such a 
complex may promote the oxidation of the fuel and/or the 
reduction of the oxygen. 

[0060] In accordance With one or more further embodi 
ments of the present invention, Water obtained in the exhaust 
streams may be collected and combined With a larger liquid 
cooling Water supply. As is knoWn, solid polymer fuel cell 
systems are typically liquid-cooled rather than air-cooled if 
higher poWer densities (power output capability per unit 
volume) are required because their cooling systems must 
shed a signi?cant amount of heat at relatively loW tempera 
ture (i.e., about 80° C.) With respect to ambient temperature. 
In addition, the use of liquid—as opposed to air-cooling— 
alloWs fuel cell stack cooling channels to be made smaller, 
and hence a loWer overall stack volume can be obtained. 
HoWever, air-cooled fuel cell systems may be preferred in 
many applications Where poWer density is less important. 

[0061] Although various embodiments that incorporate 
the teachings of the present invention have been shoWn and 
described in detail herein, those skilled in the art can readily 
devise many other varied embodiments that still incorporate 
these teachings. For example, although embodiments of the 
present invention described above related principally to 
planar fuel cell components, it should be understood that the 
present invention is not limited thereto and includes embodi 
ments Wherein fuel cell components have other shapes such 
as curved surfaces. 
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What is claimed is: 
1. A fuel cell component that comprises: 

a membrane structure; 

a fuel electrode disposed on one side of and in contact 
With the membrane structure; 

an oxidiZer electrode disposed on a second side of and in 
contact With the membrane structure; and 

the fuel electrode comprising a fuel distribution portion 
and a fuel electrical connection portion, and the oxi 
diZer electrode comprising an oxidiZer distribution por 
tion and an oxidiZer electrical connection portion; 

Wherein the fuel electrical connection portion is disposed 
at an angle With respect to the fuel distribution portion 
and the oxidiZer electrical connection portion is dis 
posed at an angle With respect to the oxidiZer distribu 
tion portion. 

2. The fuel cell component of claim 1 Wherein the 
membrane structure includes a catalyst. 

33. The fuel cell component of claim 1 Wherein the fuel 
distribution portion includes grooves disposed therein and 
the oxidiZer distribution portion includes grooves disposed 
therein. 

4. The fuel cell component of claim 1 Wherein the fuel 
distribution portion comprises a conductive hydrophobic 
material disposed thereon. 

5. The fuel cell component of claim 1 Wherein the oxidiZer 
distribution portion comprises a conductive hydrophobic 
material disposed thereon. 

6. The fuel cell component of claim 1 Wherein the fuel 
distribution portion includes a porous conductive materials 
disposed in a cavity therein and the oxidiZer distribution 
portion includes a porous conductive materials disposed in 
a cavity. 

7. The fuel cell component of claim 1 Wherein the fuel 
electrode comprises a fuel input portion and a fuel exhaust 
portion and Wherein the oxidiZer electrode comprises an 
oxidiZer input portion and an oxidiZer exhaust portion. 

8. The fuel cell component of claim 7 Wherein the fuel 
input portion is disposed at an angle With respect to the fuel 
distribution portion and Wherein the oxidiZer input portion is 
disposed at an angle With respect to the oxidiZer distribution 
portion. 

9. The fuel cell component of claim 7 Wherein the fuel 
exhaust portion is disposed at an angle With respect to the 
fuel distribution portion and Wherein the oxidiZer exhaust 
portion is disposed at an angle With respect to the oxidiZer 
distribution portion. 

10. The fuel cell component of claim 1 Which further 
comprises a connector disposed With sides oriented at angles 
to contact the fuel electrical connection portion and oxidiZer 
electrical connection portion. 

11. A fuel cell component that comprises: 

a membrane structure; 

a fuel electrode disposed on one side of and in contact 
With the membrane structure; and 

an oxidiZer electrode disposed on a second side of and in 
contact With the membrane structure; and 

Wherein the membrane structure includes a catalyst com 
prised of selenium. 

* * * * * 


